Introduction
Several studies carried out in Moravia (east part of the Czech Republic) have been conducted with diversity of desmids. However, the majority of these studies are more than 50 years old and deal only with habitats in the Jeseníky Mts (Fischer 1924 (Fischer , 1925 Lhotský 1949; Růžička 1954 Růžička , 1956 Růžička , 1957 Rybníček 1958) . It is a logical approach, because there are famous desmid-rich localities in this part of Moravia. Although desmids can be present in various types of freshwater habitats, including eutrophic waters or even ice, they prefer mesotrophic to oligo-mesotrophic acidic waters and Sphagnum bog pools (Coesel 1975; Brook 1981; Coesel and Meesters 2007) . The Jeseníky Mts had been covered by glacier in the last ice age and there were good conditions for the formation of oligotrophic and oligo-mesotrophic raised bogs and transitional peat bogs (Reichholf 1998) . In recent studies, special attention has been paid to diatom and desmid flora of ombrotrophic mires in the Jeseníky Mts (Štěpánková et al. 2012 (Štěpánková et al. , Poulíčková et al. 2013 , spring fens in the West Carpathians (Poulíčková 1987; Kitner et al. 2004 ) and epipelic assemblages of few fishponds (Hašler et al. 2008) .
The most comprehensive study on desmids in the Czech Republic focused on Bohemia (western part of the Czech Republic) and included only six Moravian localities (Šťastný 2010) , thus desmid floristic data is still incomplete. Particularly, in such areas like the Libavá military training area that have never been sampled before.
The main objective of this study is to deepen our knowledge of the occurrence and species composition of desmids in Moravia. Sampling sites were concentrated on wetland habitats such as transitional peat bogs and peat meadows, which represent the most desmid rich habitats of this region. Such habitats are situated mainly in Central and Northern Moravia, while they are lacking in the eastern and southern part. In accordance with this distribution pattern, we focused on the first mentioned area except for ombrotrophic peat bog localities in the Jeseníky Mts which were already well described by Štěpánková et al. (2012) .
Material and methods
In the period of four years (from 2008 to 2012), 67 samples from nine Moravian localities were taken. Various types of wetland habitats including diverse bogs and fens, wet peat meadows, marshes or ephemeral ditches were sampled. The geographic position of all sampling sites listed bellow is plotted on a map (Map 1).
Holocene relic must be confirmed by further analyses. In such case, nomination of the Slavkov mire among protected areas would be desirable. Indeed, the character of this unique locality seems to be confirmed by desmid floristic data.
During our study, 22 desmid taxa were identified here. Among these, the following taxa are remarkable in relation to their distribution pattern. Staurastrum senarium and S. gladiosum are rare species, indicative for stable ecosystems and they appear to be bound to Holocene peat bogs (Coesel 1997 (Coesel , 1998 Coesel & Meesters 2007; Šťastný 2010) . Regarding the origin of habitats, similar preferences have been reported for Euastrum ansatum, E. elegans, Micrasterias thomasiana var. notata. Besides the Holocene site, species were collected at the Pleistocene mires as well (Coesel 1985) .
Taxonomic part
Systematical classification of species found during our study (bellow) corresponds to the conception of Desmidiales s.l., which contains the family Mesoteniaceae and the order of Desmidiales s.s. with families Gonatozygaceae, Peniaceae, Closteriaceae and Desmidiaceae (Mix 1972) .
Family Mesotaeniaceae
Cylindrocystis brebissonii De Bary Localities: 1, 3, 5, 6b, 8 In Moravia it is a very common species, particularly in Sphagnum vegetation. Previous records: Fischer (1924 Fischer ( , 1925 , Kitner et al. (2004 ), Lhotský (1949 , Rosa (1957) , Růžička (1956 Růžička ( , 1957 , Rybníček (1958) , Štěpánková et al. (2012) .
Cylindrocystis crassa De Bary
Locality: 6b This species was very rare, found only in one of the samples. In Moravia previously recorded by Lhotský (1949) , who surprisingly refers to widespread occurrence in Moravia, and by Rybníček (1958) . According to our experience it is rather rare nowadays. A possible explanation could be that it can be easily confused with Cylindrocystis brebissonii.
Cylindrocystis gracilis I. Hirn Synonym: Cylindrocystis brebissonii var. minor W. et G. S. West Localities: 5, 6b Up to date, this species has been reported only from Northern Moravia -localities Hrubý Jeseník (Růžička 1957; Štěpánková et al. 2012) and Velká Kotlina (Růžička 1956 ).
Mesotaenium endlicherianum Nägeli
Locality: 1 Fig 1: 23 It is a rare species of benthic or subathmophytic habitats (Šťastný 2010). Previous records from Moravia come from Růžička (1957) and Štěpánková et al. (2012) .
Mesotaenium macrococcum (Kütz.) J. Roy et Bisset Localities: 3, 6b It was relatively rare. From Moravia previously reported only from the Hrubý Jeseník Mts (Lhotský 1949; Rosa 1957; Štěpánková et al. 2012 ). Itzigs. et Rothe Localities: 1, 2, 3, 6b, 7, 8 Fig 1: 15 It was common in acidic habitats, but present also in slightly acidic waters. Previous records from Moravia: Fischer (1924 , 1925 , Kitner et al. (2004 ), Lhotský (1949 , Růžička (1956 Růžička ( , 1957 , Rybníček (1958) , Štěpánková et al. (2012) .
Netrium digitus

Family Peniaceae
Penium polymorphum Perty
Locality: 3 Together with our findings from Moravia, up to now it was reported only from the Jeseníky Mts (Fischer 1924 (Fischer , 1925 Rybníček 1958; Štěpánková et al. 2012 ).
*Penium spirostriolatum J. Barker Localities: 6a, 6b, 7 Fig 1: 18 Although it is rather common in acidic places, this is the first record of this species from Moravia (except for the record of Lelková et al. 2004 , which is doubtful -the authors themselves stated this record with an abbreviation cf.). However, it was previously reported from the Czech Republic -from Bohemia (Nováková 2002; Šťastný 2005 , 2007 , 2008a , 2009 , 2010 Růžička (1977) , it prefers acidic to neutral habitats with pH around (4.8)-5.5-7.0. Our samples from locality no. 5 come however from habitat with higher pH -around 8.2. New taxon for Moravia.
Closterium costatum Ralfs
Locality: 4 From Moravia previously recorded by Kitner et al. (2004) in the acidic spring fen Obidová (the Beskydy MtsProtected Landscape Area). ▲Closterium cf. costatum var. westii Cushman Locality: 1 Fig 1: 4 However the nominate variety is quite common in the Czech Republic (e.g. Pascher 1906; Roubal 1958; Rosa 1969; Kitner et al. 2004; Šťastný 2007 , 2008b , 2009 , 2010 , variety westii has not been recorded there until now. New taxon for the Czech Republic. According to Růžička (1977) , this variety is rather rare in middle Europe. It should be pointed out, that the validity of the taxon is challenged (Růžička 1977; Šťastný and Kouwets 2012 
Closterium ehrenbergii Ralfs
Localities: 1, 4 Fig 1: 6 It was present in slightly acidic to slightly alkaline waters. Cells had a great range of dimensions. Previous records from Moravia: Dočkal and Sládeček (1974) , Kočárková and Poulíčková (2001) , Lelková et al. (2004) , Sládečková et al. (1985) . Losos and Marvan (1957) Růžička (1977) , it is a common species in middle Europe. It prefers slightly acidic water bodies but it can be present also in slightly alkaline waters. Even though it has been repeatedly recorded from localities in Bohemia (Šťastný 2005 , 2007 , 2008a , 2008b , 2009 , 2010 Štěpánková et al. 2008 -var. crassum; Lukavský 2009) this is the first record for Moravia.
Closterium parvulum Nägeli
Localities: 1, 6a Fig 1: 13 In Moravia it was present in slightly acidic, neutral to slightly alkaline waters. It was previously recorded by Růžička (1956 Růžička ( , 1957 . *Closterium cf. pritchardianum var. angustum Borzécki Locality: 1 Fig 1: 3 The species occurred in slightly acidic water with Sphagnum. Cells were almost straight, thinner than 28 µm with truncately rounded apices. Cell wall was irregular punctate at the apices. New taxon for Moravia. 
Closterium pronum
Closterium rostratum Ralfs
Localities: 1, 2, 3, 4, 5 This species is common in Moravia. We found it in slightly acidic to slightly alkaline habitats. In samples from the peat bog "Pstruží potok" (Locality 1), there were intermediate forms of Closterium rostratum and Closterium kuetzingii present. From Moravia previously recorded by Kitner et al. (2004) , Losos and Marvan (1957) and Štěpánková et al. (2012 Lenzenweger (1996) and Růžička (1977) , the validity of this taxon is challenged. 
Closterium striolatum
Closterium tumidulum F. Gay
Locality: 1 Fig 1: 14 This species is known for its wide ecological valence, present also in eutrophic waters (Růžička 1977) . From Moravia previously recorded by Hašler et al. (2008) , Losos and Marvan (1957) , Růžička (1954 Růžička ( , 1956 Růžička ( , 1957 and Rybníček (1958) from rivers and from stagnant waters.
Closterium tumidum Johns.
Locality: 6b From Moravia more records are known: Růžička (1954 Růžička ( , 1957 and Rybníček (1958) . Růžička (1977) regarded this species as rare in Central Europe. But we do not share this opinion. According to us and with respect to the opinion of Šťastný (2010), it is probably rather overlooked. Locality: 1 It was a very rare species, which we found in slightly acidic water. Also according to Coesel and Meesters (2007) and Růžička (1977) , this species is rare. Dimensions of our specimens: L: 40-52.5, B: 21.5-25, I: 20-22.5 µm. New taxon for Moravia. Our specimens correspond to this depicted by Růžička (1981) 
Family Desmidiaceae
Actinotaenium pinicolum Rosa
Localities: 1, 3 Fig 1: 22 It seems to be a relatively common species in acidic to slightly acidic habitats of Moravia. In the past it was probably often overlooked. Štěpánková et al. (2012) found it in eight localities of the Jeseníky Mts, with a strong preference for subatmophytic sites. Actinotaenium cf. spinospermum (Josh.) Kouwets et Coesel Synonym: Penium spinospermum Josh.
Locality: 3 We are not sure with identification, because we did not found the zygospores of the species. Our specimens were present in slightly acidic waters with Sphagnum. They corresponded to these depicted by Růžička (1977) in Table 5 : Figs. 12-14. The species was previously reported by Štěpánková et al. (2012) . ▲Cosmarium asphaerosporum cf. var. strigosum Nordst.
Locality: 1 Fig 2: 20 Cells were a little bit narrower and had a broader isthmus than those mentioned in West and West (1905) -the dimensions of our specimens were: L: 10-10.5, B: 7.5-8 µm. We found it in slightly acidic Sphagnum water. This is new taxon for the Czech Republic.
Cosmarium botrytis Ralfs
Localities: 4, 6a Our specimens came from slightly alkaline waters. They were a little bit bigger than those described in Coesel and Meesters (2007) . Dimensions of our specimens were: L: 85-97, B: 65-75 µm. It was previously reported by Kitner et al. (2004) , Losos and Marvan (1957) . Another variety -var. tumidum was reported by Hašler et al. (2008) .
Cosmarium caelatum Ralfs
Localities: 1, 3 Fig 2: 9 The species was found in slightly acidic habitats. According to Coesel and Meesters (2007) , it is rare in the Netherlands. However, in the Czech Republic it is relatively common, from Moravia reported by Kitner et al. (2004 ), Růžička (1956 ), Rybníček (1958 and Štěpánková et al. (2012) .
Cosmarium crenatum Ralfs
Locality: 6b There were no records from Moravia for a long time. The last time it was reported by Růžička (1957) and Rybníček (1958) . According to our observations it is rather a rare species. *Cosmarium decedens (Reinsch) Racib. Synonyms: Cosmarium carpaticum (Racib.) Migula, C. plicatum var. decedens Reinsch, Euastrum anomalum F. Gay, E. decedens (Reinsch) J. Roy Rather a rare species with variable number of pyrenoids (one or two; Kouwets 1997). Chloroplasts of our specimens contained two pyrenoids in each semicell. In Moravia previously found by Růžička (1956 Růžička ( , 1957 .
Cosmarium hornavanense Gutw.
Locality: 2 Fig 2: 7 Dimensions of our specimens: L: 95-97.5, B: 70-72.5 µm. Our specimens were a little bit narrower than those described by Lenzenweger (1999) . According to Růžička (1957) , it is a common species in mountains of the Czech Republic, however always scattered. From Moravia previously recorded by Růžička (1956 Růžička ( , 1957 and Rybníček (1958 Losos and Marvan (1957) , Růžička (1954 Růžička ( , 1956 , Marvan (1998) and Kitner et al. (2004) . Růžička (1954 Růžička ( , 1956 ) reported a broad variability in this species and figure No. 19 in the 
Cosmarium ochthodes Nordst.
Localities: 1, 2, 3 According to Lenzenweger (1999) , it is an adaptable species. In our samples, it occurred in slightly acidic water bodies. Relatively wide range of dimensions: L: 75-97.5, B: 62.5-70 µm. The specimens corresponded to these depicted by Lenzenweger (1999), Plate 55: Fig. 5-6 . From Moravia it was previously recorded by Růžička (1956).
Cosmarium pachydermum P. Lundell
Locality: 1 Fig 2: 2 Kitner et al. (2004) found it in three rather acidic Moravian localities: Adámky, Horní Lomná and Obidová. We detected it in the peat meadow "Pstruží potok" which is slightly acidic. *Cosmarium praemorsum Bréb.
Locality: 1 This could be the first record of the species from Moravia, because the validity of the only previous record from Růžička (1954) is doubtful. Although the shape and dimensions of his specimens fitted, he was not able to see the ornamentation to be sure with determination. The variety was found in a slightly acidic bog pool. Cells were a little bit smaller than those described by West and West (1908) . Dimensions of our specimens: L: 17.5-18.5, B: 15-17 µm. New taxon for Moravia.
Cosmarium pseudonitidulum
Cosmarium subcucumis Schmidle
Locality: 4 This species found in a slightly alkaline locality was relatively frequently reported from Moravia: Růžička (1954 , 1956 , Losos and Marvan (1957) , Rybníček (1958) , Kitner et al. (2004) . According to Růžička (1981) , it is a well adaptable species which prefers slightly acidic waters but can also occur in acid Sphagnum waters or in neutral sites. Although it has been frequently reported from Bohemia, records from Moravia do not exist. The only record from Moravia is from Kitner et al. (2004) , who reported Euastrum ansatum var. pyxidatum from locality Obidová. New taxon for Moravia. 
Euastrum bidentatum
Euastrum binale Ralfs
Localities: 1, 7, 8 Rather rare in Central Europe (Růžička 1981), however Lhotský (1949) assumed it to be widely distributed across the whole Moravia. Nevertheless, this is after his record the only one from this region.
Euastrum binale var. gutwinskii (Schmidle) Homfeld
Localities: 1, 6a, 6b Fig 3: 13 The taxon is relatively common in the Czech Republic with preference to acidic or slightly acidic habitats. From Moravia it was previously recorded by Fischer (1924 , 1925 ), Lhotský (1949 , Rybníček (1958) and Štěpánková et al. (2012) .
Euastrum dubium Nägeli
Localities: 6a, 6b It is rather rare in Moravia. We found it in slightly acidic to neutral habitats. Previous record: Kitner et al. (2004) .
Euastrum elegans Ralfs
Locality: 7 Fig 3: 11 The species was found in a mesotrophic acidic pool. From Moravia it was previously recorded by Růžička (1957) 
Euastrum oblongum Ralfs
Localities: 1, 2, 6a, 6b Fig 3: 7 It occurred in slightly acidic mesotrophic habitats and was relatively abundant in the samples. From Moravia previously recorded by Kitner et al. (2004) and by Růžička (1957) .
Hyalotheca dissiliens Ralfs
Localities: 1, 2, 6b, 7 Fig 1: 19 The nominate variety is much more common than other varieties in the Czech Republic. Although it is not extremely rare in Moravia, it was previously recorded only once by Růžička (1957 It is common in acidic, slightly acidic and neutral habitats (Růžička 1981). We were able to find specimens with its typical form, however according to Coesel and Meesters (2007) , transitional forms to Micrasterias thomasiana var. notata are more common. It was reported several times from localities in Bohemia (Šťastný 2005 -nominate variety, 2008b -var. angulosa, 2009 -var. angulosa) , but it can be classified as a very rare taxon in the Czech Republic. New taxon for Moravia.
Micrasterias papillifera Ralfs
Localities: 1, 2, 6a americana, [8] [9] [22] [23] : scale 100 µm; 7-9: scale 50 µm; 10-23: scale 20 µm.
Micrasterias rotata Ralfs
Localities: 2, 6a Coesel and Meesters (2007) , it is more common than the nominal variety according to Růžička (1981) both varieties are quite frequent in the middle Europe. New taxon for Moravia. 
Micrasterias truncata Ralfs
Pleurotaenium trabecula Nägeli
Locality: 2 The species was found in a slightly acidic bog with Sphagnum. According to Růžička (1977) , it often occurs in Central Europe. From Moravia previously recorded by Lelková et al. (2004) and by Sládečková et al. (1985 Coesel and Meesters (2007) , it is often misidentified as Staurastrum subbrebissonii or Staurastrum pilosum in algological literature. It occurs in acidic to slightly acidic mesotrophic habitats (e.g. Coesel 1997 Coesel , 1998 Šťastný 2010) . New taxon for Moravia.
Staurastrum margaritaceum Ralfs
Localities: 3, 6a, 6b, 8 The species inhabit acidic to slightly acidic waters. Coesel and Meesters (2007) characterized it as an oligotrophic species. However, we found it also in mesotrophic waters. It is not rare in the Czech Republic. Previous records from Moravia were made by Fischer (1924 Fischer ( , 1925 , Rybníček (1958) and recently by Štěpánková et al. (2012) .
Staurastrum orbiculare Ralfs
Locality: 7 The species was rarely recorded in one of our samples. It was previously found in Moravia e.g. by Rybníček (1958) 
Staurastrum senarium
Tetmemorus granulatus Ralfs
Localities: 1, 2, 3 Fig 1: 16 The species was found in acidic, slightly acidic and rarely in neutral habitats. It was previously recorded from Moravia from the Jeseníky Mts (Lhotský 1949) and from the Beskydy Mts (Kitner et al. 2004 ).
Tetmemorus laevis Ralfs
Localities: 1, 2, 5, 6a Fig 1: 17 The species was commonly found in acidic and slightly acidic habitats. Previous records from Moravia: Fischer (1924 , 1925 , Kitner et al. (2004) , Poulíčková (1998 ), Růžička (1956 , 1957 and Štěpánková et al. (2012) .
